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4. Mechanistic Enzym010gy and Molecular Genetics of chain Elongation ln
Isoprenoid Biosynthesis.
K. oguraandT Koyama




K. ogura, T Koyama, and H. sagami
SubceⅡU]ar Biochemistry, V01,28, cholester01:1ts Functlons and Meねbolism in
Bi010gy and Medicine, plenum publishing company J.R. Harris ed., PP.57-87
(1997)
6. structure aれd Function of polyisoprenoid chain Elongation Enzymes
T. Koyama, N. shimizu, and K. ogura
Biochemical principles and Mechanisms of Biosynthesis and Biodegradation of
Polymers, wiley、VCH, A. steinbⅡChel ed., PP.308315 (1998).
フ.1Sopenteny】 Dゆhosphate lsomerase and prenyltransferases、
T Koyamaand K. ogura
Comprehensive Natural product chemistry Elsevler science Ltd., oxford, D
Barton and K. Nakanishi ed., V01.2, PP.69-96 (1999).
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第 4 章 生 体 に お け る も の づ く り 入 門 第 7 節 天 然 ゴ ム 生 合 成 機 構 の 解
明 と 天 然 ゴ ム 高 生 産 系 の 構 築
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16. strudure and Function ofas-prenyltransferases.
S. Ta1仏hashiandT Koyama
Isoprenoid synthesis and Function in plants and Microorganisms
T J. Bach ed., springer,in press
Ⅱ 研究論文
N・Acetyl・β・Alanine Deacetylase in Hog Kidney
D' Fujimoto, T Koyama, andN. Tamlya
Biochim. Biophys. Acta,167,407-413 (1968)
2 A selective lnactivation of Dimethy]aⅡyl・transferring Activity of prenyltransferase
K. ogura, T. Koyama, and s. seto
Biochem. Biophys. Res. commun.,35,875 -879 a969)
3.1nhibitory E丘ect of substrate Analogs on lsopentenyl pyrophosphate lsomerase
and prenyltransferase
K. ogura, T. Koyama, T. shibuya, T Nishino, and s. seto
J. Biochem.,66,117 -118 (1969).
4_ Enzymauc condensation of 3・Methyl-2・alkenyl pyrophosphates with lsopentenyl
Pyrophosphate
K. ogura, T. Nishino, T Koyama, and s. seto
J. Am. chem. SOC.,92,6036 -6041 a97の
3
5. TWo lsopentenylpyrophosphate lsomeraseS 丘om pumpkln Fruit
K. ogura, T Nishino, T Koyama, and s. seto
Phytochemistry,10,フ79 -781(1971).
6. Enzymlc Formation of squalene Hom010gs from Farnesyl pyrophosphate
Hom010gs.
K. ogura, T Koyama, and s. seto
J. Am. chem. SOC.,94,307 -309 (1972)
7 Enzymatic synthesis ofNew Farnesylpyrophosphate Homo]ogues
K. oguta, T. Koyama, and s. seto
J. chem. SOC., chem. commun.,881-882 (1972)
Studies on lsopenteny] pyrophosphate lsomerase with Arti五dal substrates.
T. Koyama, K. ogura, and s. seto
J. Bi01. chem.,248,8043 -8051 a973).
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T .  K o y a m a ,  K .  o g u r a ,  a n d  s ,  s e t o
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1 1 .  c o n s t r u c t i o n  o f  a  c h i r a l  c e n t e r  b y  u s e  o f t h e  s t e r e o c h e m i s t r y  o f  p r e n y l t r a n s f e r a s e .
T .  K o y a m a ,  K .  o g u r a ,  a n d  s .  s e t o
J .  A m .  c h e m ,  S O C . , 9 9 , 1 9 9 9  - 2 0 0 0  ( 1 9 7 フ )
1 2 .  T W O  F o r m s  o f F a T n e s y l p y r o p h o s p h a t e  s y n t h e t a s e  丘 o m  H o g L i v e r
T  K o y a m a ,  Y  s a i t o ,  K .  o g u r a ,  a n d  s .  s e t o
J .  B i o c h e m . , 8 2 , 1 5 8 5  - 1 5 9 0  a 9 7 フ )
1 3 .  s u b s t r a t e  s p e c i f i c i t y  o f  s q u a l e n e  s y n t h e t a s e .
T  K o y a m a ,  K .  o g u r a ,  a n d  s .  s e t o
B i o c h i m .  B i o p l 〕 y s .  A c t a , 6 1 7 . 2 1 8  - 2 2 4  ( 1 9 8 の
1 4 .  s u b s t r a t e  s p e c i f i c i t y  o f  F a r n e s y l  p y r o p h o s p h a t e  s y n t h e t a s e .  A p p l i c a t i o n  t o
A s y m m e t r i c  s y n t h e s l s
T .  K o y a m a ,  A .  s a i t o ,  K .  o g u r a ,  a n d  s '  s e t o
] .  A m .  c h e m .  S O C . , 1 0 2 . 3 6 1 4  - 3 6 1 8  ( 1 9 8 の
1 5 .  B i o o r g a n i c  s y n t h e s i s  a n d  A b s o l u t e  c o n f i g u r a t i o n  o f  F a r a n a l .
M .  K o b a y a s h i ,  T .  K o y a m a ,  K .  o g u r a ,  S .  s e t o , 亘 ] .  R 北 t e r ,  a n d  l .  E .  M .  B r u g g e m a n n ・
R o t g a n s
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B i o c h e m .  B i o p h y s .  R e s .  c o m m u n . , 9 6 , 1 6 4 8  - 1 6 5 3  ( 1 9 8 の
1 7 . 昆 虫 幼 若 ホ ル モ ン 骨 格 の 酵 素 的 合 成 .
古 山 種 俊 , 小 倉 協 三 , 瀬 戸 秀 一
日 化 信 命 文 特 集 「 生 理 活 性 物 質 」 ) , 6 8 9 - 6 9 6  ( 1 9 8 1 ) .
1 8 .  E 丘 i c i e n t  E n z y m a t i c  H y d r o l y s i s  o f  p o l y p T e n y l  p y r o p h o s p h a t e s .
H .  F u j i i ,  T .  K o y a m a ,  a n d  K .  o g u r a
B i o c h i m .  B i o p h y s .  A c t a , 7 1 2 , 7 1 6  - 7 1 8  ( 1 9 8 2 ) .
19、 Hexaprenyl pyrophosphate synthetase 丘om ulcl'OCOCC1ιS 1部tι1ιS B・P 26 -
Separation ofTWO Essentialcomponents
H. Fujii, T Koyama, and K. ogura





古山種俊,小林正紀,松原稔,小倉協三, EJ. Ritter,1. E.M. B血ggemann・
Rotgans
日化(論文特集「酵素を用いる有機合成」),137フ-389 (1983)
22Essential protein Factors for po】yprenyl pyrophosphate synthetases
SeP雛ation ofHeptapreny] pyrophosphate synthetase into Two components.
H. Fujii, T. Koyama, and K. oguTa
FEBS Lett.,161,257 -260 (1983).
23. congeners ofFaranaland Their Trai] pheromone Activity
T. Koyama, M. Matsubara, K. ogura,1. E, M. BrⅡggemann, and A. vrielink
Naturwissenschaften,70,469 -470 (1983).
24. S加dies on lsopentenyl pyrophosphate lsomerase with Artifidal substrates: Z・E
Isomerization ofz、3、Methyl-3・pentenyl pyrophosphate
T Koyama, Y. Katsuki, and K. ogura
Bioorganic chem.,12,58 -70 ( 1983 ).
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25Enzymatic Hydrolysis of polyprenyl pyrophosphates
T. Koyama, H. Fujii, and K. ogura
Methods Enzym01.,110,153 -155 (1985)
26. Hexaprenylpyrophosphate synthetase ofuic?、0卯此161記tι1ιS B・P 26、
H. Fujii, T. Koyama, and K. ogura
Methods Enzym01.,110,192 -198 a985)
27. Heptaprenyl pyrophosphate synthet丑Se h'om Bad11US S1ιbtilis.
1. sagami, H_ Fujii, T. Koyama, and K. ogura
Methods Enzym01.,110,199 -205 (1985)
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I s o p r e n o i d  E n z y m e  s y s t e m s  o f  s i l k w o r m . 1 .  p a r t i a l  p u r i f i c a t i o n  o f  l s o p e n t e n y l
P y r o p h o s p h a t e  l s o m e r a s e ,  F a r n e s y l  p y r o p h o s p h a t e  s y n t h e t a s e ,  a n d
G e 玲 n y l g e r a n y l p y r o p h o s p h a t e  s y n t h e t a s e
T .  K o y a m a ,  M .  M a t s u b a r a ,  a n d  l く .  o g u t a
J .  B i o c h e m . , 9 8 , 4 4 9  - 4 5 6  ( 1 9 8 5 )
I s o p r e n o i d  E n 2 y m e  s y s t e m s  o f s i l R w o r m . 1 1 .  F o r m a t i o n  o f t h e J u v e n i l e  H o r m o n e
S k e l e t o n s  b y  F a r n e s y l p y r o p h o s p h a t e  s y n t h e t a s e  1 1
T  K o y a m a ,  M .  M a t s u b a r a ,  a n d  K .  o g u r a
J .  B i o c h e m . , 9 8 , 4 5 7  - 4 6 3  a 9 8 5 ) .
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P y r o p h o s p h a t e  s y n t h e t a s e
M .  K o b a y a s h i ,  M . 1 t o ,  T .  K o y a m a ,  a n d  K .  o g u r a
J .  A m .  c h e m .  S O C . , 1 0 7 , 4 5 8 8  - 4 5 8 9  a 9 8 5 )
A  c o n v e n i e n t  M e t h o d  o f  s t e r e o c h e m i c a l  A n a l y s i s  o f  p r e n y ] t r a n s f e r a s e  R e a c t i o n
a n d  l t s  A p p l i c a t i o n
M . 1 t o ,  T .  K o y 2 m a ,  a n d  K .  o g u r a
C h e m '  L e t t . , 1 0 1  - 1 0 4  a 9 8 6 )
U n u s u a l  F a r n e s y l  p y r o p h o s p h a t e  s y n t h e ね S e  R e a c t l o n  o f  a n  A r t i f i d a l  s u b s t r a t e
W i t h  N i 2 +
Y  M a k i ,  G .  w a t a n a b e ,  A .  s a i t o ,  T  K o y a m a ,  a n d  K .  o g u r a
C h e m .  L e t t . , 1 8 8 5  - 1 8 8 8  ( 1 9 8 6 )
S y n t h e s i s  a n d  A b s o l u t e  c o n f i g u r a t i o n  o f 4 、 M e t h y l J u v e n i l e  H o r m o n e  l ( 4 ・ M e J H  D
b y  a  B l o g e n e t i c  A p p r o a c h  :  A  c o m b i n a t i o n  o f  E n z y m a t i c  s y n t h e s i s  a n d
B i 0 ね n s f o r m a t i o n
T  K o y a m a ,  K .  o g u r a ,  E  C .  B a k e r ,  G .  C . J a m i e s o n ,  a n d  D .  A .  s c h o o l e y
J .  A m .  c h e m .  S O C . , 1 0 9 , 2 8 5 3  - 2 8 5 4  a 9 8 7 ) .
S t e r e o c h e m i c a l  A n a l y s i s  o f  p r e n y H r a n s f e r a s e  R e a c t i o n s  L e a d i n g  t o  ( Z ) ・  a n d  ( E ) ・
P o l y p r e n y l  c h a i n s
M . 1 t o ,  M .  K o b a y a s h i ,  T  K o y a m a ,  a n d  K .  o g u r a







35. The significance ofthe Dゆhosphate Linkage lnvolved in the substrates for
Prenyltransferase. Geranyl、 and DimethylaⅡyl Methylenediphosphate as ktificial
Substrates
T. Gotoh, T Koyama, and K. ogura
Chem. Lett.,1627 -1630 (1987)
36Dynamlc lnteraction between components of Hexaprenyl Dlphosphate synthase
丘omU1ι1'OC0ιC1ιS 11ιtι1ιS B・P 26
1. Yoshida, T Koyama, and K. ogura
Biochemistry,26,6840 -6845 a987)
37, undecaprenyl Dゆhosphate synthase 丘om uiιmωιC1ιS hιtι1ιS B・P 26: Essentia】
Factors f飢'the Enzyme Activity
T Koyama,1. Yoshida, and K. ogura
J. Biochem.,103,867 -871 a988).
38Polyprenyl Diphosphate synthase from Mulberry Leaves
Hydrogen EⅡmmation in 血e prenyltransfe捻Se Reaction
T Koyama, Y. Kokubun, and K. ogura
Phytochemistry,27,2005 -2009 (1988)
39Different Roles of the Dゆhosphate Moieties of A11ylic and Homoa11ylic
Diphosphates in prenylt松nsferase Reaction.
T Gotoh, T Koyama, andK. ogura
Biochem. Biophys. Res. commun.,156,396 -402 (1988)
7
40Novel Behavior of undecaprenyl Dゆhosphate synthase Toward an Artificial
Substrate. Formation of the (S)・4・Methyl Derivative of z,E,五・Geranylgerany]
Dゆhosphate
T Koyalna, M.1to, S. ohnuma, and K' ogura
Tetrahedron Lett.,29,3807 -3810 (1988)
41Protection of Hexapreny]・diphosphate synthase of uiグ0COCCUS 11ιtι1ιS B・P 26
Againstlnactivation by sUゆhydryl Reagents and Ar即nine・specific Reagents
1. Yoshida, T Koyama, and K. ogura
Biochim. Biophys. Acta,995,138 -143 a989)
Stereochemistry of
42Formation of a stable and catalyticaⅡy Active complex ofthe TWO Essential
Components of Hexaprenyl Diphosphate synthase 丘om uiグ0ω此1ιS 1呪tιUS B・P
26.
1' Yoshida, T Koyama, and K. ogura
Biochem. Biophys. Res. commun.,160.448 -452 (1989)
84 3 .  T h e  E n a n t i o m e r i c  p u r i t y  o f  ( S ) ・  a n d  ( R ) ・ 4 ・ M e t h y l f a r n e s o l s  s y n t h e s i 2 e d  f r o m
A r t i f i c i a l  s u b s t r a t e s  b y  M e a n s  o f  a  F a r n e s y l  D i p h o s p h a t e  s y n t h a s e  R e a c t i o n
S .  o h n u m a ,  T  K o y a m a ,  a n d  K .  o g u r a
B U Ⅱ .  c h e m .  S O C .  J p n . , 6 2 , 2 7 4 2  - 2 7 4 4  a 9 8 9 )
4 4 .  K i n e t i c  s t u d i e s  o n  t h e  p r e n y l  c h a i n  E l o n g a t i o n  b y  u n d e c a p r e n y l  D i p h o s p h a t e
S y n t h a s e  w i t h  A r t i f i c i a l  s u b s t r a t e  H o m 0 1 0 g u e s .
S .  o h n u m a ,  T  K o y a m a , a n d  K .  o g u r a
F E B S  L e 杜 . , 2 5 7 , 7 1 - 7 4  a 9 8 9 ) .
4 5 .  u n d e c a p r e n y l  D ゆ h o s p h a t e  s y n t h a s e  R e a c t i o n  w i t h  A r t i f i c i a l  s u b s t r a t e
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